Comparison of short-term assay and long-term assay in evaluation of effective concentration after 5-minute contact time* *GCF: giant cell formation ; RTA : reverse tran scriptase activity aGCF and RTA monitorings on the second day of co -culture bhighest RTA during culture for 4 weeks (cpm/50 ,al) cfinal efficacy of the disinfectant d cut off : 10,000 cpm/50 11114) efirst day that residual infectivity could be detected stated that the residual cytotoxicity of the chemical may mask or mimic the true virucidal activity . We measured the residual cytotoxicity of the disinfectants after washing by using uninfected Molt-4 cells as the target of the disinfectant. On the second and seventh day of co-culture with disinfected and undisinfected Molt-4 cells, we counted the viable cells under a microscope. No residual cytotoxicity was found at the concentration that we used (data not shown).
The determination of the minimal effective concentration of a disinfectant and the duration of contact is important in the study of disinfection. Our system can determine both. The long-term assay detected infectivity after treatment with 0 .5% formalin (10 times more concentrated than in the short-term assay). We showed that the long-term assay was approximately 102 times more sensitive than the short-term assay. The probable reason for the higher sensitivity of the long-term assay is the number of infectious HIV particles in the supernatant. During the longer period of culture infectious virus is amplified in both the uninfected cells and the surviving infected cells. Since cell-to-cell transmission occurs earlier than virus-to-cell transmission17), the short-term assay may reflect only the cell-to-cell transmission. These results show that the short-term assay is useful in testing the efficacy of a disinfectant; however, the long-term assay is needed for definitive determination of its efficacy. Spire et al.2) reported the minimal effective concentration of a disinfectant against cell-free HIV-1, monitored by RTA, as an indicator of viral inactivation. They determined the minimal effective concentrations by 5-minute treatment of ethanol, glutaraldehyde, formalin and sodium hypochlorite to be 19, 0.0125, 0.1 and 0.1%, respectively. Our values were 20, 0.01, 5 and 0.05%, respectively. We believe that they underestimated the minimal effective concentration of formalin, probably because cell-free virus is less resistant than the virus-infected cell11). In our method the infectious target was persistently HIV-1-infected Molt-4 cells containing five copies of HIV-1 proviral DNA in 1 x 103 cells which kept producing HIV-1. Both the cell itself and the virus particles carried in the cell act as targets of the disinfectant. In the practical use of disinfectants against HIV, infected cells are targets, and in the laboratory it is easier to handle a cell than a virus. Therefore, infected cells should be used in the evaluation of disinfectants.
To determine the effect of a disinfectant during a short period of disinfection, we shortened the time of washing of the disinfectant from the infectious target. The other situation in which the contact time is minimized is the carrier test"). In the carrier test, the infectious target is fixed by drying on a solid material, allowed brief contact with a disinfectant and rinsed by dipping into a liquid. The easy rinsing is a convenient way to shorten washing time and to avoid unnecessary contact between the disinfectant and the target. It is, however, not clear whether dried infectious material is safe during the assay and whether infectious targets are shed from the solid phase during the disinfecting and washing procedures.
With our method, since an infected cell is the target of the disinfectant and also the carrier of virus particles, some disinfectants with strong cytotoxicity due to very low osmotic pressure or strong acidity cannot be examined. Low osmotic pressure of low pH destroys cells, so the targeted cells cannot be recovered by centrifugation. Since our micro-suspension-test is easy and sensitive and can be carried out in a conventional biosafety cabinet, we can use this method to evaluate disinfectants against HIV-1.
